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(54) Interactive data transmission system Including information recording and/or reproduction 
apparatus connected to an electronic control apparatus via a bus 



(57) A control apparatus (1) and a VTR (2) are con- 
nected via an IEEE1394 interface bus (8). The control 
apparatus (1) transmits a command to the VTR (2) via 
the bus (8) to designate a recording mode and a record- 
ing region of input information recorded on a magnetic 
tape loaded in the VTR (2). In response to this com- 
mand, the VTR (2) interprets the content of the received 
command and performs a recording operation in 
accordance with the interpreted content. Furthermore, 
the control apparatus (1) transmits a recording time sta- 
tus command to an information transport apparatus (3) 
to inquire a recording time of a specific information 
recorded on the magnetic tape. The information trans- 



port apparatus (3) notifies the control apparatus (1) of 
the recording time. The control apparatus (1) calculates 
an expected information transport end time based on 
the information transport start time and the recording 
time of the specific information notified from the infor- 
mation transport apparatus (3). Then, the control appa- 
ratus (1) starts transmitting a transport state command 
from a time earlier a predetermined time than the 
expected information transport end time. 

This transport state command inquires the operat- 
ing condition of the information transport apparatus (3). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an interactive s 
data transmission system including an information 
recording and/or reproduction apparatus connected via 
a bus for transmitting digital signals, and relates to a 
control method of this interactive data transmission sys- 
tem, to 
[0002] An interface bus, standardized according to 
IEEE 1394 (hereinafter referred to as a 1394 interface 
bus), is known as a high performance interface bus 
capable of realizing a data transmission rate exceeding 
100 Mbps (Mbit/sec) and transmitting both video infor- 75 
mation and audio information in addition to control infor- 
mation. 

[0003] This kind of high performance interface bus is 
preferably used for connecting an information recording 
and/or reproduction apparatus, such as VTR (video so 
tape recorder), and an external electronic apparatus, 
such as a personal computer, to constitute an interac- 
tive data transmission system. Among various com- 
mands used in this interactive data transmission 
system, a command may be sent from the external 25 
recording apparatus to designate a tape speed during 
recording. Other command may relate to a judgement 
as to whether the signal to be recorded is a standard 
definition (SD) signal or a high definition (HD) signal. 
[0004] However, it was impossible to designate a type 30 
of a cassette or a grade of a magnetic tape from an 
external electronic apparatus when a VTR has a plural- 
ity types of loadable (compatible) cassettes. For exam- 
ple, different kinds of cassettes, such as VHS 
(registered trademark) cassettes, VHS-C (registered 35 
trademark) cassettes and S-VHS (registered trade- 
mark) cassettes, are loadable in a VTR conforming to a 
D-VHS (registered trademark) standards. Furthermore, 
magnetic tapes accommodated in these different cas- 
settes are classified into a plurality of grades, such as 40 
VHS tape, S-VHS (registered trademark) tape, D-VHS 
tape. 

[0005] Furthermore, it was impossible for an external 
electronic apparatus to designate a recording by analog 
signals because there was a premise that the input 45 
information recordable on a magnetic tape by the infor- 
mation recording and/or reproduction apparatus was 
limited to digital data. 

[0006] Furthermore, according to a VTR conforming 
to the D-VHS standards or the DVC standards (refer to so 
Published Japanese Patent Application No. Kokai 7- 
226025), a recording region on its magnetic tape is 
divided into a plurality of regions including a recording 
region storing control information and a recording 
region storing main information corresponding to video ss 
and audio input information. However, it was impossible 
for an external electronic apparatus to designate a spe- 
cific part of the divided regions on which the data are 



recorded (rewritten). 

[0007] Furthermore, the above-described high per- 
formance interface bus can be used for connecting an 
information transport apparatus reproducing informa- 
tion recorded in a recording media, such as VTR, and 
an electronic apparatus, such as other VTR or a per- 
sonal computer, to constitute an electronic data trans- 
mission system. Among various commands used in this 
electronic system, a command may be sent from other 
electronic apparatus to the information transport appa- 
ratus to inquire an operating condition (stopped or oper- 
ated) of the information transport apparatus. Other 
command may be a transport state command returned 
from the information transport apparatus for responding 
to the received inquiry. 

[0008] However, the 1394 interface bus does not 
restrict the transmission timing of the above-described 
transport state command for inquiring the operating 
condition of other electronic apparatus via the bus. This 
allows flexible and occasional inquiries. However, the 
following problems arise. 

[0009] When an information transport apparatus 
starts transmitting a specific information (e.g., one 
movie program), it is important for an electronic appara- 
tus connected to the information transport apparatus via 
a bus to correctly know an end time of the transmission 
of this specific information. To this end, it is necessary to 
transmit the transport state command at relatively short 
intervals and receive a response from the information 
transport apparatus. For example, it is now assumed 
that the information transport apparatus transmits a pro- 
gram of two hours (i.e., 120 minutes). When the trans- 
mission interval of the transport state command is set to 
7 minutes, the number of required transmission of the 
transport state command is 1 8 times until the end of the 
data transmission is detected. Furthermore, there is a 
delay time of 6 minutes, between the actual end time of 
the data transmission and the detected time, due to a 
dormant period between the seventeenth command 
transmission (occurring at a 1 19 minutes point) and the 
eighteenth command transmission (occurring at a 126 
minutes point). This delay time of 6 minutes will force a 
recording apparatus to operate unnecessarily. 

SUMMARY OF THE INVENTION 

[0010] In view of the foregoing problems, the present 
invention has an object to provide an information 
recording system allowing an external electronic appa- 
ratus to perform various controls finely and precisely so 
as to improve its usability when the external electronic 
apparatus is connected via a digital interface bus to this 
information recording apparatus, and also to provide a 
control method for this system. 
[0011] Another object of the present invention is to 
provide an electronic data transmission system and a 
related control method capable of adequately detecting 
an operating condition of an information transport appa- 
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ratus via a bus. 

[0012] In order to accomplish the above and other 
related objects, one aspect of the present invention pro- 
vides an information recording system comprising an 
information recording apparatus for recording input 
information on a recording media and at least one exter- 
nal electronic apparatus connected to the information 
recording apparatus via a bus for transmitting digital sig- 
nals. The external electronic apparatus comprises a 
command transmitting means for sending a command 
to the information recording apparatus via the bus. This 
command designates at least one of a recording mode 
according to which the input information is recorded on 
the recording media and a recording region of the 
recording media on which the input information is 
recorded. The information recording apparatus com- 
prises a command receiving means for receiving the 
command sent from the external electronic apparatus 
and interpreting the content of the received command, 
and a control means for performing a control according 
to the interpreted command. 

[001 3] Preferably, the information recording apparatus 
is capable of recording both digital signals and analog 
signals on the recording media. The recording mode 
designating command designates digital signal or ana- 
log signal as signal form to be recorded on the recording 
media. 

[0014] Preferably, the recording mode designating 
command includes at least one selected from the group 
consisting of type information of the recording media, 
error-correcting code information, structure information 
of input digital data, recording time information, data 
rate information of the input digital data, and time-axis 
compression rate information of the input digital data. 
[0015] Preferably, the recording region of the record- 
ing media includes an input information recording 
region for recording the input information and a control 
information region for recording control information 
required for recording and reproducing the recording 
media 

[0016] Another aspect of the present invention pro- 
vides an information recording system comprising an 
information recording apparatus for recording input 
information on a recording media and at least one exter- 
nal electronic apparatus connected to the information 
recording apparatus via a bus for transmitting digital sig- 
nals. The external electronic apparatus comprises a 
command transmitting means for sending an inquiry 
command to the information recording apparatus via the 
bus. This inquiry command inquires at least one of a 
type information of the recording media loaded in the 
information recording apparatus and a recording pro- 
hibit information of an entire or a partial region of the 
loaded recording media. The information recording 
apparatus comprises a command receiving means for 
receiving the inquiry command sent from the external 
electronic apparatus and interpreting the content of the 
received command, and a response transmitting means 



for sending a response replying to the interpreted com- 
mand content to the external electronic apparatus via 
the bus. 

[0017] Another aspect of the present invention pro- 

5 vides an external electronic apparatus connected via a 
bus for transmitting digital signals to an information 
recording apparatus that records input information on a 
recording media. This external electronic apparatus 
comprises a command transmitting means for sending 

io a command to the information recording apparatus via 
the bus. This command designates at least one of a 
recording mode according to which the input informa- 
tion is recorded on the recording media and a recording 
region of the recording media on which the input infor- 

75 mation is recorded. 

[0018] Another aspect of the present invention pro- 
vides an information recording apparatus for recording 
input information on a recording media, connectable to 
an external electronic apparatus via a bus for transmit- 

20 ting digital signals. The information recording apparatus 
comprises a command receiving means for receiving a 
command sent from the external electronic apparatus 
and interpreting the content of the received command. 
This command designates at least one of a recording 

25 mode according to which the input information is 
recorded on the recording media and a recording region 
of the recording media on which the input information is 
recorded. The information recording apparatus further 
comprises a control means for performing a control 

30 according to the interpreted command. 

[0019] Another aspect of the present invention pro- 
vides an information recording apparatus for recording 
input information on a recording media, connectable to 
an external electronic apparatus via a bus for transmit- 

35 ting digital signals. The information recording apparatus 
comprises a command receiving means for receiving an 
inquiry command sent from the external electronic 
apparatus and interpreting the content of the received 
command. This inquiry command inquires at least one 

40 of a type information of the recording media loaded in 
the information recording apparatus and a recording 
prohibit information of an entire or a partial region of the 
loaded recording media. The information recording 
apparatus further comprises a response transmitting 

45 means for sending a response replying to the inter- 
preted command content to the external electronic 
apparatus via the bus. 

[0020] Another aspect of the present invention pro- 
vides a control method for an information recording sys- 

so tern comprising an information recording apparatus for 
recording input information on a recording media and at 
least one external electronic apparatus connected to 
the information recording apparatus via a bus for trans- 
mitting digital signals. The control method comprises a 

55 command transmitting step of causing said external 
electronic apparatus to send a command to the informa- 
tion recording apparatus via the bus. This command 
designates at least one of a recording mode according 
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to which the input information is recorded on the record- 
ing media and a recording region of the recording media 
on which the input information is recorded. The control 
method comprises a command receiving step of caus- 
ing said information recording apparatus to receive the 
command sent from the external electronic apparatus 
and interpret the content of the received command. The 
control method comprises a control step of causing said 
information recording apparatus to perform a control 
according to the interpreted command. 
[0021] Another aspect of the present invention pro- 
vides a control method for an information recording sys- 
tem comprising an information recording apparatus for 
recording input information on a recording media and at 
least one external electronic apparatus connected to 
the information recording apparatus via a bus for trans- 
mitting digital signals. The control method comprises a 
command transmitting step of causing said external 
electronic apparatus to send an inquiry command to the 
information recording apparatus via the bus. This 
inquiry command inquires at least one of a type infor- 
mation of the recording media loaded in the information 
recording apparatus and a recording prohibit informa- 
tion of an entire or a partial region of the loaded record- 
ing media. The control method comprises a command 
receiving step of causing the information recording 
apparatus to receive the inquiry command sent from the 
external electronic apparatus and interpret the content 
of the received command. The control method causes 
the information recording apparatus to return a 
response replying to the interpreted command content 
to the external electronic apparatus via the bus. 
[0022] Furthermore, another aspect of the present 
invention provides an electronic data transmission sys- 
tem comprising at least one electronic apparatus and an 
information transport apparatus connected to the elec- 
tronic apparatus via a bus transmitting digital signals for 
reading information recorded on a recording media and 
transmitting the readout information. The electronic 
apparatus comprises a command transmitting means 
for transmitting inquiry commands to the information 
transport apparatus via the bus. The inquiry commands 
include a transport time inquiring command for inquiring 
a time required for transmitting a specific information 
and an operating condition inquiring command for 
inquiring an operating condition of the information trans- 
port apparatus. The information transport apparatus 
comprises a command receiving means for receiving 
the inquiry command sent from the electronic apparatus 
and interpreting the content of the received command, 
and a response transmitting means for transmitting a 
response replying to the interpreted command via the 
bus to the electronic apparatus. The command transmit- 
ting means is for calculating an expected information 
transport end time based on information relating to a 
time required for transmitting the specific information 
involved in the response returned from the information 
transport apparatus and for starting transmitting the 



operating condition inquiring command at a just before 
end time a predetermined time earlier than the obtained 
expected information transport end time. 
[0023] Preferably, the command transmitting means is 

5 for continuously transmitting the operating condition 
inquiring command until the transmission of the specific 
information is actually completed. 
[0024] Another aspect of the present invention pro- 
vides an electronic data transmission system compris- 

io ing at least one electronic apparatus and an information 
transport apparatus connected to the electronic appara- 
tus via a bus transmitting digital signals for reading infor- 
mation recorded on a recording media and transmitting 
the readout information. The electronic apparatus com- 

75 prises a command transmitting means for transmitting 
inquiry commands to the information transport appara- 
tus via the bus. The inquiry commands include a trans- 
port time inquiring command for inquiring a time 
required for transmitting a specific information and an 

20 operating condition inquiring command for inquiring an 
operating condition of the information transport appara- 
tus. The information transport apparatus comprises a 
command receiving means for receiving the inquiry 
command sent from the electronic apparatus and inter- 
ns preting the content of the received command, and a 
response transmitting means for transmitting a 
response replying to the interpreted command via the 
bus to the electronic apparatus. The command transmit- 
ting means is for calculating an expected information 

30 transport end time based on information relating to a 
time required for transmitting the specific information 
involved in the response returned from the information 
transport apparatus and for changing transmitting inter- 
vals of the operating condition inquiring command after 

35 a just before end time a predetermined time earlier than 
the expected information transport end time. The 
changed transmitting intervals are shorter than trans- 
mitting intervals being set before the just before end 
time. 

40 [0025] Another aspect of the present invention pro- 
vides a control method for an electronic data transmis- 
sion system comprising at least one electronic 
apparatus and an information transport apparatus con- 
nected to the electronic apparatus via a bus transmitting 

45 digital signals for reading information recorded on a 
recording media and transmitting the readout informa- 
tion. The control method comprises a transport time 
inquiring step of causing the electronic apparatus to 
transmit a transport time inquiring command to the infor- 

50 mation transport apparatus via the bus for inquiring a 
time required for transmitting a specific information. The 
control method comprises an operating condition inquir- 
ing step of causing the electronic apparatus to transmit 
an operating condition inquiring command to the infor- 

55 mation transport apparatus via the bus for inquiring an 
operating condition of the information transport appara- 
tus. The control method comprises a command receiv- 
ing step of causing the information transport apparatus 
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to receive the inquiry command sent from the electronic 
apparatus and interpret the content of the received 
command. The control method comprises a response 
returning step of causing the information transport 
apparatus to transmit a response replying to the inter- 5 
preted command to the electronic apparatus via the 
bus. The control method comprises a calculating step of 
causing the electronic apparatus to calculate an 
expected information transport end time based on infor- 
mation relating to a time required for transmitting the 70 
specific information involved in the response returned 
from the information transport apparatus. The electronic 
apparatus starts transmitting the operating condition 
inquiring command at a just before end time a predeter- 
mined time earlier than the obtained expected informa- 75 
tion transport end time. 

[0026] Another aspect of the present invention pro- 
vides a control method for an electronic data transmis- 
sion system comprising at least one electronic 
apparatus and an information transport apparatus con- 20 
nected to the electronic apparatus via a bus transmitting 
digital signals for reading information recorded on a 
recording media and transmitting the readout informa- 
tion. The control method comprises a transport time 
inquiring step of causing the electronic apparatus to 25 
transmit a transport time inquiring command to the infor- 
mation transport apparatus via the bus for inquiring a 
time required for transmitting a specific information. The 
control method comprises an operating condition inquir- 
ing step of causing the electronic apparatus to transmit 30 
an operating condition inquiring command to the infor- 
mation transport apparatus via the bus for inquiring an 
operating condition of the information transport appara? 
tus. The control method comprises a command receiv- 
ing step of causing the information transport apparatus 35 
to receive the inquiry command sent from the electronic 
apparatus and interpret the content of the received 
command. The control method comprises a response 
returning step of causing the information transport 
apparatus to transmit a response replying to the inter- 40 
preted command to the electronic apparatus via the 
bus. The control method comprises a calculating step of 
causing the electronic apparatus to calculate an 
expected information transport end time based on infor- 
mation relating to a time required for transmitting the 45 
specific information involved in the response returned 
from the information transport apparatus. The electronic 
apparatus changes transmitting intervals of the operat- 
ing condition inquiring command after a just before end 
time a predetermined time earlier than the obtained so 
expected information transport end time, and the 
changed transmitting intervals are shorter than trans- 
mitting intervals being set before the just before end 
time. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The above and other objects, features and 



advantages of the present invention will become more 
apparent from the following detailed description which is 
to be read in conjunction with the attached drawings, in 
which: 

Fig. 1 is a block diagram showing a schematic 
arrangement of an interactive data transmission 
system in accordance with the present invention; 
Fig. 2 is a block diagram showing details of part of 
the interactive data transmission system shown in 
Fig. 1; 

Fig. 3 is a flowchart showing the control processing 
performed in a control apparatus shown in Fig. 2 in 
accordance with a first embodiment of the present 
invention; 

Fig. 4 is a flowchart showing the control processing 
performed in a VTR shown in Fig. 2 in accordance 
with the first embodiment of the present invention; 
Figs. 5A and 5B are views showing recording 
regions on a magnetic tape in accordance with the 
first embodiment of the present invention; 
Figs. 6A and 6B are views showing the arrange- 
ment of medium information commands used in the 
f irst embodiment of the present invention; 
Fig. 7 is a view illustrating operand values of the 
medium information commands and their contents 
in accordance with the first embodiment of the 
present invention; 

Figs. 8A and 8B are views showing the arrange- 
ment of input signal mode commands used in the 
first embodiment of the present invention; 
Fig. 9 is a view illustrating operand values of the 
input signal mode commands and their contents in 
accordance with the first embodiment of the 
present invention; 

Figs. 10A and 10B are views showing the arrange- 
ment of recording speed commands used in the 
first embodiment of the present invention; 
Figs. 1 1 A, 11 B and 1 1 C are views illustrating oper- 
and values of the recording speed commands and 
their contents used in the first embodiment of the 
present invention; 

Fig 12 is a view showing the arrangement of a tape 
recording format command used in the first embod- 
iment of the present invention; 
Fig. 1 3 is a view showing details of the tape record- 
ing format command used in the first embodiment 
of the present invention; 

Figs. 14A and 14B are views showing the arrange- 
ment of area mode commands used in the first 
embodiment of the present invention; 
Fig. 1 5 is a view illustrating a relationship between 
an area number of the area mode command and a 
corresponding recording region on the magnetic 
tape in accordance with the first embodiment of the 
present invention; 

Fig. 16 is a view showing examples of combined 
recording regions used in the first embodiment of 
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the present invention; 

Fig. 17 is a view showing the arrangement of a 
recording command used in the first embodiment of 
the present invention; 

Fig. 18 is a view illustrating operand values of the s 
recording commands and their contents used in the 
first embodiment of the present invention; 
Fig. 1 9 is the first half of a flowchart showing the 
control processing performed in the control appara- 
tus shown in Fig. 2 in accordance with a second 
embodiment of the present invention; 
Fig. 20 is the second half of the flowchart showing 
the control processing performed in the control 
apparatus shown in Fig. 2 in accordance with sec- 
ond embodiment of the present invention; 
Fig. 21 is a flowchart showing the control process- 
ing performed in the VTR shown in Fig. 2 in accord- 
ance with the second embodiment of the present 
invention; 

Fig. 22 is a flowchart showing the control process- 
ing performed in another VTR shown in Fig. 2 in 
accordance with the second embodiment of the 
present invention; 

Figs. 23A and 23 B are views showing the arrange- 
ment of recording time commands used in the sec- 
ond embodiment of the present invention; 
Figs. 24A and 24B are views showing the arrange- 
ment of transport state commands used in the sec- 
ond embodiment of the present invention; 
Fig. 25 is a view illustrating operand values of the 
transport state commands and their contents used 
in the second embodiment of the present invention; 
Figs. 26A and 26 B are views showing the arrange- 
ment of time code commands used in the second 
embodiment of the present invention; 
Fig. 27 is a view showing the arrangement of a 
reproduction command used in the second embod- 
iment of the present invention; and 
Fig. 28 is a view showing the arrangement of a wind 
command used in the second embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0028] Hereinafter, preferred embodiments of the 
present invention will be explained with reference to the 
attached drawings. Identical parts are denoted by the 
same reference numerals throughout the views. 

First Embodiment 

[0029] Fig. 1 is a block diagram showing a schematic 
arrangement of an interactive data transmission system 
in accordance with a first embodiment of the present 
invention. This system comprises a control apparatus 1 
constituted by a personal computer, a VTR 2 conform- 
ing to the D-VHS standards, another VTR 3 conforming 



to the DVC standards, a video camera 4, a display unit 
5, a hard disk drive (HDD) 7, and a printer 6. A 1394 
interface bus 8 connects the control apparatus 1 , the 
VTRs 2 and 3, the video camera 4, the HDD 7, and the 
printer 6 to allow a two-way (i.e., bidirectional) digital 
communication between them. 

[0030] Fig. 2 is a block diagram showing a detailed 
arrangement of the control apparatus 1 and the VTR 2 
shown in Fig. 1 . The control apparatus 1 comprises a 
keyboard 12 used by an operator, a system control sec- 
tion 1 1 performing an overall control of the control appa- 
ratus 1 , an interface 13 connected to the 1394 interface 
bus 8 for performing the communication, and an AV 
input terminal 14 through which various digital signals 
including video and audio data are entered into the con- 
trol apparatus 1 . The VTR 2 comprises a system control 
section 21 performing an overall control of the VTR 2, a 
status input section 22 inputting various information to 
the system control section 21 , and an interface 23 con- 
nected to the 1394 interface bus 8 for performing the 
communication. The status input section 22 detects a 
type of a tape cassette loaded in the VTR 2, checks 
whether the recording is inhibited, and identifies a grade 
(VHS, S-VHS, or D-VHS) of a magnetic tape accommo- 
dated in the loaded cassette tape. The data obtained by 
the status input section 22 are entered into the system 
control section 21. Furthermore, information required 
for setting a tape traveling speed (i.e.. recording speed) 
during recording is entered from the status input section 
22 into the system control section 21 . The VTR 2 has an 
AV input terminal through which various digital and 
audio signals including video and audio data are 
entered into the VTR 2. 

[0031 ] The control apparatus 1 supplies video signals 
and audio signals (or digital signals other than audio 
data) to the VTR 2. A recording of the supplied data in 
the VTR 2 is controlled by the control apparatus 1 . The 
operation of the interactive data transmission system 
shown in Fig. 2 will be explained in more detail. 
[0032] Fig. 3 is a flowchart of processing performed 
during recording in the system control section 1 1 of the 
control apparatus 1 . Fig. 4 is a flowchart of processing 
performed in the system control section 21 of VTR 2 in 
response to the operation of the control apparatus 1 
shown in Figs. 2 and 3. 

[0033] In a step S1 of Fig. 3, the control apparatus 1 
processes the media information command including a 
type of a cassette loaded in the VTR 2, a tape grade, 
and a setting of the recording prohibit region. More spe- 
cifically, the control apparatus 1 transmits a media infor- 
mation status command and watts for a response from 
the VTR 2. The media information status command, 
whose format is shown in Fig. 6A, comprises an 8-bit 
operation code (opcode) and two operands (operand [0] 
and operand [1]). In Figs. 6A and 6B ( "msb" and H lsb" 
stand for the most significant bit and the least significant 
bit, respectively. Furthermore, in this media information 
status command, "DA" is suffixed by "h" to indicate that 
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"DA" is expressed by hexadecimal number. The opera- 
tion code "DArT indicates as a whole that its command 
or response relates to the media information. The oper- 
ands [0] and [1 ] are both set to 7Fh representing a com- 
mand inquiring the media information to the VTR 2. 
[0034] In a step S1 1 of Fig. 4, the VTR 2 receives the 
media information status command sent from the con- 
trol apparatus 1 and interprets the content of this com- 
mand to perform necessary response processing. More 
specifically, when the VTR 2 received the media infor- 
mation status command, the VTR 2 returns a media 
information response based on the information entered 
from the status input section 22. The media information 
response includes a cassette type information (operand 
[0]) and a tape grade and recording prohibit information 
(operand [1]) as shown in Fig. 6B. 
[0035] Fig. 7 is a view illustrating a relationship 
between respective codes and their contents involved in 
the media information response. As described above, 
the operands [0] represents the cassette type and the 
operand [1] represents the tape grade and recording 
prohibit information. For example, when the operand [0] 
is 22h (i.e., [0]=22h), it indicates that the type of a 
loaded cassette is a VHS cassette. When the operand 
[1] is 40 (i.e., [1]=40h), it indicates that the tape grade is 
an S-VHStape and recordable. Furthermore, when the 
operand [0] is 22h (i.e., [0]=22h) and the operand [1] is 
51 h (i.e., [1]=51h), the loaded cassettes is a VHS cas- 
sette accommodating a D-VHS tape being set to non- 
recordable. When no cassette is loaded or an unknown 
cassette is load, the inquiry command 7Fh is directly 
returned. As described above, another VTR 3 conforms 
to the DVC standards. When the VTR 3 received the 
media information status command, the cassette type is 
31 nor 32h. 

[0036] Returning to the step S1 of Fig. 3, the control 
apparatus 1 interprets the content of the media informa- 
tion response returned from the VTR 2. Then, the con- 
trol apparatus 1 performs processing necessary for 
displaying the response on the display unit 5 as well as 
processing necessary for storing the related data in a 
memory. 

[0037] In the next step S2, the control apparatus 1 
transmits an input signal mode command. As shown in 
Fig. 8A, the input signal mode command designates a 
recording mode of video signals entered through the 
input terminal 14 and recorded on the magnetic tape. 
Fig. 9 shows a relationship between the operand [0] of 
this command and a corresponding recording mode. 
For example, when the operand [0] isOOh (i.e.. [0]=00h), 
the recording of the video signals (digital signal record- 
ing) progresses according to the standard mode (having 
a standard recording speed) suitable for the 525/60 type 
SO signals (standard definition signals conforming to 
the DVC standards). When the operand [0] is 04h (i.e., 
[0]=04h), the recording (digital signal recording) 
progresses according to a long time mode suitable for 
the 525/60 SD type signals. When the operand [0] is 



10h (i.e., [0]=10h), the recording (digital signal record- 
ing) is performed by directly recording the MPEG bit 
stream at a data rate of 25 Mbps and a field frequency 
of 60 Hz. When the operand [0] is 05h (i.e., [0]=05h), the 

5 recording of the 525/60 type NTSC signals (i.e.. analog 
signal recording) progresses according to a recording 
mode conforming to the VHS standards. When the 
operand [0] is 01h (i.e., [0]=01h), the recording (digital 
signal recording) of the MPEG bit stream and other dig- 

10 ital information (recordable and reproducible in a VTR 
conforming to the D-VHS standards) progresses 
according to a mode conforming to the D-VHS stand- 
ards. The operator can enter the data indicating the sig- 
nal mode through the keyboard 12. 

is [0038] Furthermore, the control apparatus 1 transmits 
an input signal mode status command shown in Fig. 8B 
to inquire the present recording mode of the VTR 2. 
[0039] The VTR 2 performs the receiving processing 
for the input signal mode command sent from the con- 

20 trol apparatus 1 (refer to step S12 shown in Fig. 4), and 
performs the control according to the interpreted infor- 
mation. Furthermore, in this step S12, the VTR 2 per- 
forms the response processing in response to the input 
signal mode status command. The VTR 2 writes the 

25 data indicating the present recording mode into a corre- 
sponding operand, and returns it to the control appara- 
tus 1. 

[0040] In a step S3 of Fig. 3, the control apparatus 1 
processes a recording speed command relating to a 

30 tape traveling speed (i.e., recording speed) during the 
recording in the VTR 2. More specifically, the control 
apparatus 1 transmits a recording speed command 
shown in Fig. 10A to designate the recording speed. 
Furthermore, the control apparatus 1 transmits a 

35 recording speed status command shown in Fig. 10B to 
inquire the recording speed of the VTR 2. Figs. 11 A, 
1 1 B and 1 1 C show the operand [0] of each recording 
speed command and a corresponding content. Fig. 1 1 A 
shows recording speeds corresponding to the DVC 

40 standards. For example, when the operand [0] is 6Fh 
(i.e., [0]=6Fh), it indicates that the recording speed is a 
standard speed with a track pitch 10 nm. When the 
operand [0] is 20h (i.e., [0]=20h), it indicates that the 
recording speed is a speed 32 suitable for a long time 

45 recording. Fig. 11B shows recording speeds corre- 
sponding to the D-VHS standards. For example, when 
the operand [0] is 6Fh (i.e., [0]=6Fh), it indicates that the 
recording speed is a standard speed. Fig. 1 1 C shows 
recording speeds corresponding to the VHS standards. 

so Operand values [0]=6Fh, 20h, 21 h indicate a standard 
speed, a 1/2 speed (LP mode) and a 1/3 speed (EP 
mode), respectively. 

[0041] The VTR 2 receives the recording speed com- 
mand or the recording speed status command sent from 
55 the control apparatus 1. Then, the VTR 2 performs the 
command receiving processing and/or the response 
processing responsive to the inquiry relating to the 
recording speed (refer to step S13 of Fig. 4). Further- 
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more, the VTR 2 sets the recording speed according to 
the designated value transmitted from the control appa- 
ratus 1. 

[0042] In a step S4 of Fig. 3, the control apparatus 1 
makes a judgement whether or not a selected mode is a s 
digital signal recording mode for recording digital sig- 
nals on a magnetic tape. When the selected mode is not 
the digital recording mode, the control flow of Fig. 3 pro- 
ceeds to a step S6. When the selected mode is the dig- 
ital recording mode, the control flow proceeds to a step io 
S5 to perform the tape recording format command 
processing. 

[0043] More specifically, as shown in Fig. 1 2, a total of 
nine operands [0] to [8] are prepared to precisely desig- 
nate a recording mode of the digital signals recorded on 75 
the magnetic tape. Fig. 13 shows detailed format 
parameters used when the tape recording format com- 
mand is transmitted to the VTR conforming to the D- 
VHS standards, i.e., the VTR 2 of this embodiment. 
[0044] The operand [0] shown in Fig. 12 includes a 20 
field of a "media type" that stores the recording media 
type information, such as a tape grade information cor- 
responding to D-VHS. S-VHS or VHS. For example. Fig. 
13 shows the media type of "00001b" that represents a 
D-VHS tape, although "b" is a binary number. 2s 
[0045] Furthermore, Fig. 1 3 includes at [0] to af[9]. The 
af[0] indicates whether or not an ECC block size field (in 
the operand [3]) is usable. The af[1] indicates whether 
or not an ECC block number field (in the operand [3]) is 
usable. The af[2] indicates whether or not a program so 
mode field (in the operand [3]) is usable. The af[3] indi- 
cates whether or not a scanner rotation speed field (in 
the operand [3]) is usable. The af[4] indicates whether 
or not a 1.001 flag field (in the operand [4]) is usable. 
The af[5] indicates whether or not an outer interleave 35 
field (in the operand [4]) is usable. The af[6] indicates 
whether or not a recording mode field (in the operand 
[4]) is usable. The af[7] indicates whether or not an 
application ID field (in the operand [6]) is usable. The 
af[8] indicates whether or not an application ID detailed 40 
information field (in the operand [7]) is usable. And, the 
af[9] indicates whether or not a time-axis compression 
rate f ield (in the operand [7]) is usable. 
[0046] The ECC block size field stores a block size of 
an error correcting code (ECC), i.e., error-correcting 45 
code related information. For example, according to the 
MPEG2 standard mode of D-VHS, the value "0" indi- 
cates that the ECC block size is 112 sync blocks. The 
ECC block number field stores an ECC block number 
per track, i.e., error-correcting code related information, so 
For example, according to the MPEG2 standard mode 
of D-VHS, the value "000b" indicates that the ECC block 
size is 3 blocks per track. The program mode field stores 
an arrangement of a main code area, i.e., digital infor- 
mation's arrangement related information. For example, ss 
according to the MPEG2 standard mode of D-VHS, the 
value "000b" indicates that the main code area arrange- 
ment is one program per track. The scanner rotation 
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speed field stores a rotational speed of a rotary head. 
For example, according to the MPEG2 standard mode 
of D-VHS, the value "000b" indicates that the rotary 
head speed is 1,800 rpm. The 1.001 flag field indicates 
whether or not the scanner rotation speed is 59.94 Hz 
(i.e., whether or not the actual rotary head speed is 
1/1.0001 of the rotational speed indicated in the scan- 
ner rotation speed field). 

[0047] Furthermore, the outer interleave field stores 
the number of tracks constituting an interleave block of 
the outer error-correcting code. For example, according 
to the MPEG2 standard mode of D-VHS, the value 
"000b" indicates that the track number is 6 tracks. The 
recording mode field stores the present recording 
mode, such as a MPEG2 standard mode, a high fine 
mode suitable for recording with a data rate twice the 
data rate of the standard mode, or a long time mode 
suitable for elongating the recording time, i.e., recording 
time related information or data rate related information. 
For example, the value "0000b" represents the standard 
mode. The application ID field, that is a field for defining 
a main code area and a sub code area, specifies a logic 
format of the recording media, i.e., digital information's 
arrangement related information. For example, accord- 
ing to the MPEG2 standard mode of D-VHS, the value 
"00000b" represents a format for MPEG2 signals. The 
application ID detailed information field stores a type of 
information recorded in the main code area, i.e., digital 
information's arrangement related information. For 
example, according to the MPEG2 standard mode of D- 
VHS, the value "000b" represents a MPEG2 transport 
stream. The time-axis compression rate field stores a 
time-axis compression rate of the recorded data, i.e., 
time-axis compression rate related information of the 
digital data. For example, according to the MPEG2 
standard mode of D-VHS, the value "0000b" indicates 
that the recorded data is not subjected to the time-axis 
compression. 

[0048] An extension code "A" field, an extension "B" 
field, and reserve fields are provided for future use 
when a more detailed designation is required. 
[0049] In response to the tape recording format com- 
mand sent from the control apparatus 1 , the VTR 2 per- 
forms the command receiving processing (refer to step 
S15 of Fig. 4) and performs a control according to the 
interpreted information. 

[0050] In a step S6 of Fig. 3, the control apparatus 1 
performs area mode command processing for designat- 
ing a recording area of the input signal. Fig. 14A shows 
a detailed area mode command. In the format shown in 
Fig. 14A, a media type field indicates a tape grade, such 
as D-VHS, S-VHS, or VHS. An area number is the infor- 
mation used for specifying a recording region of the 
input signal. Fig. 15 shows a detailed relationship 
between area codes and recording areas defined in 
accordance with the DVC standards, D-VHS standards, 
and VHS standards. The recording region on the D- 
VHS tape is divided into a total of four areas 
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AREA0-AREA3. Similarly, the recording region on the 
DVC tape is divided into a total of four areas 
AREA0-AREA3. For example, when the media type is 
D-VHS tape and the area number is 2, the area mode 
command designates that the input signal is recorded 
into the main code area (AREA2). Furthermore, when 
the media type is DVC tape and the area number is 1 , 
the area mode command designates that the input sig- 
nal is recorded into the audio sector (AREA1). 
[0051 ] One recording area designated by the area 
number (i.e., one of AREA0-AREA7) is further divida- 
ble into eight sections at maximum. Furthermore, the 
format shown in Fig. 14A includes part[0]~part[7] each 
indicating whether a corresponding divided section is 
recordable or non-recordable (rewrite prohibited) or 
whether the VTR 2 can freely determine it (Don't Care). 
For example, the value "00b" represents that the con- 
cerned section is recordable. The value "01b" repre- 
sents "recording prohibited" and the value "lib" 
represents "Donl Care". 

[0052] Furthermore, there is a possibility that the con- 
trol apparatus 1 may transmit an inquiry to the VTR 2 to 
inquire the media type and receding prohibit condition of 
each region on a tape. In such a case, the control appa- 
ratus 1 transmits an area mode status command in the 
step S6 of Fig. 3. Fig. 14B shows a format of the area 
mode status command. Then, the control apparatus 1 
waits for a response returned from the VTR 2. When the 
response is returned from the VTR 2, the control appa- 
ratus 1 interprets the content of the response and per- 
forms processing necessary for displaying the response 
on the display unit 5 as well as processing necessary for 
storing the related data in the memory. 
[0053] Fig. 1 6 shows designation of combined record- 
ing regions. For example, a combined area AREA (2+3) 
designates both a video sector and a sub code sector 
according to the DVC standards, or both a main code 
area and a sub code area according to the D-VHS 
standards. When a plurality of recording areas are com- 
bined, one of area numbers of the combined areas is 
selected as a representative area number in the area 
mode command. The remaining recording areas, not 
selected as the representative area, are designated by 
a recording command that is later described with refer- 
ence to Fig. 17. 

[0054] When the VTR 2 receives the area mode com- 
mand, the VTR 2 performs a control according to the 
interpreted content. When the VTR 2 receives the area 
mode status command, the VTR 2 performs the 
response processing for returning a response to the 
control apparatus 1 . In this case, the VTR 2 reads cas- 
sette information from a loaded cassette and writes a 
media type and a recording prohibit setting into corre- 
sponding fields (refer to step S16 of Fig. 4). 
[0055] Returning to the flowchart of Fig. 3, in a step 
S7, the control apparatus 1 performs recording com- 
mand processing to transmit a recording command C2h 
shown in Fig. 17. More specifically, a preferable record- 



ing mode is designated according to the value of the 
operand [0] of the recording command as shown in Fig. 
18. For example, when the operand [0] is 31h (i.e., 
[0]=31h), an insert recording (rewriting) for AREA (2+3) 

5 is designated. When the operand [0] is 42h (i.e., 
[0]=42h), a pose at an insert recording (rewriting) mode 
for AREA 1 is designated. When the operand [0] is 75h 
(i.e., [0]=75h), an ordinary recording (rewriting) mode 
for the entire region is designated. 

io [0056] When the VTR 2 receives the recording com- 
mand, the VTR 2 performs a recording operation in 
accordance with the interpreted content (refer to step 
S17of Fig. 4). 

[0057] According to the above-described first embod- 
75 iment, the input signal mode command or the tape 
recording format command is transmitted via the 1 394 
interface bus 8 from the control apparatus 1 to desig- 
nate the recording mode on the magnetic tape serving 
as a recording media. Accordingly, it becomes possible 
20 to improve the usability of the information recording sys- 
tem including a recording apparatus, such as a VTR 
conforming to the D-VHS standards, which has the 
capability of recording various input signals according to 
various recording modes. Furthermore, it is preferable 
25 that the VTR 2 has a block that converts the MPEG2 bit 
stream into an NTSC signal. This makes it possible to 
designate an analog recording of the converted NTSC 
signal. 

[0058] Furthermore, the area mode command and the 

30 recording command are transmitted via the 1394 inter- 
face bus 8 from the control apparatus 1 to perform the 
recording (rewriting) on a specific region of the mag- 
netic tape. Thus, it becomes possible to perform the 
control for rewriting part of a plurality of recording 

35 regions on the magnetic tape. 

[0059] Furthermore, according to the above- 
described first embodiment, the control apparatus 1 can 
send an inquiry to the VTR 2 by using the media infor- 
mation status command. For example, it is possible to 

40 check a type of a loaded cassette, a grade of a magnetic 
tape accommodated in the loaded cassette, and a 
recording prohibit setting. In accordance with a 
response returned from the VTR 2, the control appara- 
tus 1 can transmit the commands properly. The present 

45 invention is not limited to the above-described first 
embodiment and therefore can be modified variously. 
[0060] For example, the control apparatus 1 can con- 
trol the VTR 3 as well as the VTR 2. Furthermore, it is 
possible to control the operation of the VTR 2 by the 

so VTR 3 when the VTR 3 has a command transmitting 
function in the same manner as the control apparatus 1 . 
[0061 ] Furthermore, although only the recording oper- 
ation is explained in the above-described first embodi- 
ment, it is possible to utilize the area mode command for 

55 reproducing a specific region on the magnetic tape. 
[0062] Furthermore, the information recording appa- 
ratus of the present invention is not limited to the VTR 
and therefore can be replaced by any other comparable 
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recording media, such as a magneto-optic disc. 
[0063] Furthermore, the digital interface bus is not lim- 
ited to the 1394 interface bus and therefore can be 
replaced by any other comparable interface bus. 
[0064] As explained in the foregoing description, 
according to the information recording system or its 
control method of the first embodiment, an appropriate 
command is transmitted via the digital signal bus from 
the external electronic apparatus to the information 
recording apparatus for designating a preferable record- 
ing mode or recording region for recording the input 
information on the recording media. The information 
recording apparatus performs the control in accordance 
with the content of the received command. Thus, it 
becomes possible to provide an improved and easily 
usable information recording apparatus capable of 
recording various input signals in accordance with vari- 
ous recording modes and/or capable of realizing a flexi- 
ble recording by designating a specific region of the 
plurality of recording regions. 

Second Embodiment 

[0065] Hereinafter, a second embodiment of the 
present invention will be explained with reference the 
attached drawings. Like the first embodiment, the sec- 
ond embodiment is realized in the interactive data trans- 
mission system shown in Figs. 1 and 2. 
[0066] In the second embodiment, the VTR 3 com- 
prises a system control section, a status input section 
and an interface substantially identical with those of the 
VTR 2 shown in Fig. 2. For example, the VTR 3 can be 
used as an information transport apparatus that repro- 
duces the information already recorded in a magnetic 
tape and outputs the reproduced information via the bus 
8. The VTR 2 records the information transmitted from 
the VTR 3. 

[0067] Hereinafter, an operation of the interactive data 
transmission system shown in Fig. 1 according to the 
second embodiment will be explained based on a case 
where the VTR 3 serving as the information transport 
apparatus supplies video signals and audio signals (or 
digital signals other than audio data) to the VTR 2, and 
a recording of the supplied data in the VTR 2 is control- 
led by the control apparatus 1 . 

[0068] Figs. 19 and 20 cooperatively show a flowchart 
of processing performed during recording in the system 
control section 1 1 of the control apparatus 1 . Fig. 21 is 
a flowchart of processing performed in the system con- 
trol section 21 of VTR 2 in response to the operation of 
the control apparatus 1 shown in Figs. 19 and 20. Fig. 
22 is a flowchart of processing performed in the system 
control section (not shown) of VTR 3 in response to the 
operation of the control apparatus 1 shown in Figs. 1 9 
and 20. 

[0069] Steps S21, S22, S23, S25, S26, S27 and S30 
of Figs. 19 and 20 perform the same processing as 
those of the above-described steps S1 , S2, S3, S4, S5, 



S6 and S7 of the first embodiment shown in Fig. 3, 
respectively. 

[0070] The control apparatus 1 transmits a media 
information status command shown in Fig. 6A and waits 

s for a response from the VTR 2. 

[0071] Steps S41, S42, S43, S44, S45, S46 and S49 
of Fig. 21 perform the same processing as those of the 
above-described steps S11, S12, S13, S14, S15, S16 
and S17 of the first embodiment shown in Fig. 4, 

to respectively. 

[0072] In the step S41 of Fig. 21 , the VTR 2 receives 
the media information status command sent from the 
control apparatus 1 and interprets the content of this 
command to perform necessary response processing. 

is More specifically, when the VTR 2 received the media 
information status command, the VTR 2 returns a 
media information response shown in Fig. 6B based on 
the information entered from the status input section 22. 
[0073] The relationsh ip between respective codes and 

20 their contents involved in the media information 
response is shown in Fig 7. 

[0074] Returning to the step S21 of Fig. 1 9, the control 
apparatus 1 interprets the content of the media informa- 
tion response returned from the VTR 2. Then, the con- 
25 trol apparatus 1 performs processing necessary for 
displaying the interpreted response on the display unit 5 
as well as processing necessary for storing the related 
data in a memory. 

[0075] In the next step S22, the control apparatus 1 
30 transmits an input signal mode command shown in Fig. 
8A. The relationship between the operand [0] of this 
command and a corresponding recording mode is 
shown in Fig. 9. 

[0076] Furthermore, the control apparatus 1 transmits 
35 an input signal mode status command shown in Fig. 8B 
to inquire the present recording mode of the VTR 2. 
[0077] The VTR 2 performs the receiving processing 
for the input signal mode command sent from the con- 
trol apparatus 1 (refer to step S42 shown in Fig.21), and 
40 performs the control according to the interpreted infor- 
mation. Furthermore, in this step S42, the VTR 2 per- 
forms the response processing in response to the input 
signal mode status command. The VTR 2 writes the 
data indicating the present recording mode into a corre- 
45 sponding operand, and returns it to the control appara- 
tus 1. 

[0078] In the step S23 of Fig. 1 9, the control apparatus 
1 processes a recording speed command relating to a 
tape traveling speed (i.e., recording speed) during the 

so recording in the VTR 2. More specifically, the control 
apparatus 1 transmits a recording speed command 
shown in Fig. 10 A to designate the recording speed. 
Furthermore, the control apparatus 1 transmits a 
recording speed status command shown in Fig. 10B to 

55 inquire the recording speed of the VTR 2. The relation- 
ship between the operand [0] of each recording speed 
command and a corresponding content is shown in 
Figs. 11A, 11Band 11C. 
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[0079] The VTR 2 receives the recording speed com- 
mand or the recording speed status command sent from 
the control apparatus 1. Then, the VTR 2 performs the 
command receiving processing and/or the response 
processing responsive to the inquiry relating to the 
recording speed (refer to step S43 of Fig. 21). Further- 
more, the VTR 2 sets the recording speed according to 
the designated value transmitted from the control appa- 
ratus 1 . 

[0080] In a step S24 of Fig. 19, the control apparatus 
1 performs the recording time command processing of 
specific information recorded on the recording tape. 
More specifically, the control apparatus 1 transmits a 
recording time status command shown in Fig. 23A to 
the VTR 3 to inquire a recording time of the specific 
information recorded in the cassette loaded in the VTR 
3. 

[0081 ] The VTR 3 performs the recording time com- 
mand receiving and response processing in response to 
the recording time status command sent from the con- 
trol apparatus 1 (refer to step S61 of Fig. 22). More spe- 
cifically, the VTR 3 receives the recording time status 
command and interprets the content of this command. 
Then, the VTR 3 performs the response processing for 
transmitting a recording frame number and a recording 
time (hour, minute, second) of the specific information 
recorded on the loaded cassette according to the format 
shown in Rg. 23B. When a response is returned from 
the VTR 3. the control apparatus 1 interprets the con- 
tent of the response and then performs processing nec- 
essary for displaying the interpreted response on the 
display unit 5 as well as processing necessary for stor- 
ing the related data in a memory. 
[0082] In a step S25 of Fig. 19, the control apparatus 
1 makes a judgement whether or not a selected mode is 
a digital signal recording mode for recording digital sig- 
nals on a magnetic tape. When the selected mode is not 
the digital recording mode, the control flow of Fig. 19 
proceeds to a step S27. When the selected mode is the 
digital recording mode, the control flow proceeds to a 
step S26 to perform the tape recording format com- 
mand processing. 

[0083] The recording mode of the digital signals 
recorded on the magnetic tape can be precisely desig- 
nated using the nine operands [0] to [8] shown in Fig. 
12. Fig. 13 shows the detailed format parameters used 
when the tape recording format command is transmitted 
to the VTR2 conforming to the D-VHS standards. 
[0084] In response to the tape recording format com- 
mand sent from the control apparatus 1 , the VTR 2 per- 
forms the command receiving processing (refer to step 
S45 of Fig. 21) and performs a control according to the 
interpreted information. 

[0085] In the step S27 of Fig. 1 9. the control apparatus 
1 performs the area mode command processing for 
designating a recording area of the input signal. More 
specifically, the control apparatus transmits the area 
mode command shown in Fig. 14A to the VTR 2. The 



detailed relationship between area codes and recording 
areas defined in accordance with the DVC standards, 
D-VHS standards, and VHS standards are shown in 
Fig. 15. 

5 [0086] Furthermore, in the same step S27 of Fig. 19, 
the control apparatus 1 can transmit the area mode sta- 
tus command sown in Fig. 14B. Then, the control appa- 
ratus 1 waits for a response returned from the VTR 2. 
When the response is returned from the VTR 2, the con- 
io trol apparatus 1 interprets the content of the response 
and performs processing necessary for displaying the 
response on the display unit 5 as well as processing 
necessary for storing the related data in the memory. 
[0087] The combinations shown in Fig. 16 are referred 
is to when a plurality of recording areas are designated. 
[0088] When the VTR 2 receives the area mode com- 
mand, the VTR 2 performs a control according to the 
interpreted content. When the VTR 2 receives the area 
mode status command, the VTR 2 performs the 
20 response processing for returning a response to the 
control apparatus 1 . In this case, the VTR 2 reads cas- 
sette information from a loaded cassette and writes a 
media type and a recording prohibit setting into corre- 
sponding fields (refer to step S46 of Fig. 21). 
25 [0089] Returning to step S28 of Fig. 19, the control 
apparatus 1 performs the transport state command 
processing for inquiring the operation conditions of the 
VTRs 2 and 3. More specifically, the control apparatus 1 
transmits a transport state status command shown in 
30 Fig. 24A to the VTRs 2 and 3. In response to the trans- 
port state status command, each of the VTRs 2 and 3 
interprets the content of the received transport state 
status command and performs the response processing 
for returning a response to the control apparatus 1 . Fig. 
35 24B shows a format of the response returned to the 
control apparatus 1 that includes the information relat- 
ing to the present operating condition of each VTR 
(refer to step S47 of Fig. 21 and step S62 of Fig. 22). 
[0090] Fig. 25 is a view illustrating the details of an 
40 operation code (Opcode) (transport mode) involved in a 
response to a transport state status command, as well 
as a value of the operand [0] (transport state) and its 
content. For example, when the operation code is C1h 
and the operand [0] is 60h, it indicates that no cassette 
45 (recording media) is loaded. When the operation code is 
C2h and the operand [0] is 75h, it indicates that an ordi- 
nary recording (i.e., overwriting in an entire recording 
region of a magnetic tape) is progressing. When the 
operation code is C2h and the operand [0] is 30h, it indi- 
so cates that one of a plurality of insert modes is progress- 
ing. Furthermore, when the operation code is C3h and 
the operand [0] is 75h, it indicates that an ordinary 
reproduction (i.e., reproduction at a tape speed identical 
with the tape speed during the recording) is progress- 
55 ing. When the operation code is C3h and the operand 
[0] is 31 h, it indicates that one of a plurality of slow (for- 
ward) modes is progressing. When the operation code 
is C4h and the operand [0] is 60h, it indicates an ordi- 
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nary stopped condition. When the operation code is 
C4h and the operand [0] is 65h, it indicates that a 
rewinding is progressing. 

[0091 ] Returning to Fig. 1 9, in step S29, the control 
apparatus 1 performs the time code command process- 
ing for designating time codes that are recorded on the 
magnetic tapes loaded in the VTRs 2 and 3 to search 
the designated time codes. More specifically, the control 
apparatus 1 transmits a time code command shown in 
Fig. 26A to cause each VTR 2 or 3 to forward or rewind 
the loaded magnetic tape to a target position (i.e., a 
position designated by the time code). In response to 
this time code command, each VTR 2 or 3 performs the 
time code command processing to forward or rewind the 
loaded magnetic tape to the designated position (refer 
to step S48 of Fig. 21 and step S63 of Fig. 22). Further- 
more, the control apparatus 1 can transmit a time code 
status command shown in Fig. 26 B to inquire a present 
time code of the magnetic tape loaded in each VTR 2 or 
3. In response to this time code status command, each 
VTR 2 or 3 performs the response processing for return- 
ing a response to the control apparatus 1 . The format of 
the response is identical with that of the command 
shown in Fig. 26 A. 

[0092] After finishing step S29 of Fig. 19, the control 
apparatus 1 perform the recording command process- 
ing in a step S30 of Fig. 20 for transmitting a recording 
command to the VTR 2. Then, in a step S31 , the control 
apparatus 1 performs the reproduction command 
processing for transmitting a reproduction command to 
the VTR 3. The recording command designates a pref- 
erable recording mode from Fig. 18 according to the 
value of the operand [0] shown in Fig. 17. For example, 
when the operand [0] is 31 h (i.e., [0]=31h), an insert 
recording (rewriting) for AREA (2+3) is designated. 
When the operand [0] is 42h (i.e., [0]=42h), a pose at an 
insert recording (rewriting) mode for AREA 1 is desig- 
nated. When the operand [0] is 75h (i.e., [0]=75h), an 
ordinary recording (rewriting) for the entire region is 
designated. 

[0093] When the VTR 2 receives the recording com- 
mand, the VTR 2 performs a recording operation in 
accordance with the interpreted content (refer to step 
S49of Fig. 21). 

[0094] Furthermore, the reproduction command 
shown in Fig. 27 designates a preferable reproduction 
mode according to the value of the operand [0]. For 
example, when the operand [0] is 75h (i.e., [0]=75h), the 
reproduction command designates an ordinary repro- 
duction mode (i.e., reproduction at a tape speed identi- 
cal with the tape speed during the recording). When the 
operand [0] is 31h (i.e.. [0]=31h), the reproduction com- 
mand designates a slow reproduction mode in a forward 
direction. When the operand [0] is 4Fh (i.e., [0]=4Fh), 
the reproduction command designates a search repro- 
duction mode in a backward direction. 
[0095] When the VTR 3 received the reproduction 
command, the VTR 3 performs a reproduction operation 



according to the interpreted content of the received 
reproduction command (refer to step S64 of Fig. 22). 
Accordingly, the information recorded in the magnetic 
tape loaded in the VTR 3 is reproduced. The repro- 

5 duced information is sent via the bus 8 to the VTR 2 that 
starts the recording operation. The VTR 2 records the 
information sent from the VTR 3. 
[0096] Returning to Fig. 20, in a step S32, the control 
apparatus calculates an expected information transport 

10 end time tEND based on a recording time of specific 
information recorded on a magnetic tape loaded in the 
VTR 3 and an information transport start time of the 
VTR 3. The recording time of the specific information is 
obtained from a response returned from the VTR 3 in 

75 the step S24 of Fig. 19. Next, in a step S33, the control 
apparatus 1 calculates a just before end time tEND1 
earlier a predetermined time AT (e.g., 1-2 minutes) 
before the expected information transport end time 
tEND (i.e., tENDI = tEND- AT). Then, in a step S34. 

20 the control apparatus 1 makes a judgement whether or 
not the present time is equal to the obtained just before 
end time tENDI . If the judgement is NO in the step S34, 
the control apparatus 1 repeats the same judgement. 
When the present time becomes the just before end 

25 time tENDI, the control apparatus 1 transmits a trans- 
port state status command to the VTR 3 to inquire the 
operating condition of the VTR 3 (step S35). 
[0097] The VTR 3 receives the transport state status 
command sent from the control apparatus 1 , and per- 

30 forms the response processing for replying to the 
inquiry relating to the operating condition (refer to step 
S65 of Fig. 22). More specifically, the control apparatus 
1 transmits the transport state status command to the 
VTR 3 at predetermined intervals (for example, every 1 

35 minute). According to this embodiment, the specific 
information stops at a terminal end of the magnetic tape 
loaded in the VTR 3. The operation mode of the VTR 3 
is automatically changed to a stop mode at the terminal 
end of the magnetic tape. Hence, to realize a quick 

40 detection of the transfer to the stop mode in the VTR3, 
the control apparatus 1 transmits the transport state 
status command within a relatively short period of time 
starting from the time tENDI earlier than the expected 
information transport end time tEND. 

45 [0098] With this arrangement, it becomes possible to 
quickly and accurately detect an actual end timing of the 
data transmission. 

[0099] The control apparatus 1 receives the response 
from the VTR 3 and checks whether or not the data 

so transmission from the VTR 3 is stopped, i.e., whether or 
not the operation mode is changed to the stop mode 
(refer to step S36 of Fig. 20). When the data transmis- 
sion from the VTR 3 is not finished, the control flow of 
Fig. 20 returns to the step S35. When the data transmis- 

ss sion from the VTR 3 is completed, the control apparatus 
1 performs the wind command processing for transmit- 
ting a wind command to the VTR 2 (refer to step S37). 
[01 00] Fig. 28 shows the details of the wind command. 
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The wind command is used to designate "stop (operand 
[0](wind mode)=60h)", "rewind (operand [0] =65h) M and 
"fast forwarding (operand [0] =75h) shown in Fig. 25." In 
the step S37, the control apparatus 1 transmits the wind 
command for stopping the operation of VTR 2. The VTR 5 
2 receives the wind command and stops the recording 
operation to transfer to the stop mode (refer to step S50 
of Fig. 21). 

[0101] As described above, according to the above- 
described second embodiment, the transport state sta- 10 
tus command is transmitted to the VTR 3 serving as the 
information transport apparatus. The transmission of 
the transport state status command starts from the time 
tEND1 that is earlier than the expected information 
transport end time tEND. This is effective to reduce the 15 
total number of the command transmitting operations. 
Furthermore, it is possible to quickly detect a change of 
the operating condition of the VTR 3, i.e., completion of 
the data transmission. As a result, the recording opera- 
tion of the VTR 2 can be stopped at an appropriate tim- 20 
ing. 

[0102] The present invention is not limited to the 
above-described second embodiment and therefore 
can be modified variously. Transmit timing of the trans- 
port state command can be modified from the above- 25 
described embodiment wherein it is transmitted from 
the just before end time tEND1 to inquire the operating 
condition of the VTR 3. For example, it is possible to 
transmit the transport state command every 20 minutes 
during a time earlier than the just before end time 30 
tEND1 and transmit the same every 1 minute after the 
time tEND. This modification can reduce the total 
number of the transmission of the transport state status 
command and can quickly detect the completion of the 
data transmission. 35 
[0103] Furthermore, although the above-described 
second embodiment discloses the VTRs 2 and 3 con- 
trolled by the control apparatus 1 , it is possible to modify 
the electronic data transmission system so as to control 
the operation of the VTR 3 by the VTR 2 when the VTR 40 
2 has a command transmitting function in the same 
manner as the control apparatus 1 . 
[01 04] Furthermore, the information transport appara- 
tus of the present invention is not limited to the VTR and 
therefore can be replaced by any other comparable 45 
recording media, such as a magneto-optic disc. Fur- 
thermore, the digital interface bus is not limited to the 
1394 interface bus and therefore can be replaced by 
any other comparable interface bus. 
[0105] As explained in the foregoing description, so 
according to the electronic data transmission system or 
the control method of the second embodiment, the 
expected information transport end time is calculated 
based on the information relating to a time required for 
transmitting the specific information. The specific infor- ss 
mation is involved in the response from the information 
transport apparatus. From a predetermined time earlier 
than the expected information transport end time, the 



control apparatus starts transmitting the command 
inquiring the operating condition of the information 
transport apparatus. Thus, it becomes possible to effec- 
tively transmit the operating condition inquiring com- 
mand and detect the actual completion of the data 
transmission. 

[0106] Furthermore, according to the electronic data 
transmission system or the control method of the sec- 
ond embodiment, the expected information transport 
end time is calculated based on the information relating 
to the time required for transmitting the specific informa- 
tion involved in the response from the information trans- 
port apparatus. During a period of time starting from the 
predetermined time earlier than the expected informa- 
tion transport end time, the control apparatus transmits 
the operating condition inquiring command to the infor- 
mation transport apparatus at intervals shorter than the 
intervals being set before this period of time. Thus, it 
becomes possible to obtain the same effects as those 
described above. 

[0107] This invention may be embodied in several 
forms without departing from the spirit of essential char- 
acteristics thereof. The present embodiments as 
described are therefore intended to be only illustrative 
and not restrictive, since the scope of the invention is 
defined by the appended claims rather than by the 
description preceding them. All changes that fall within 
the metes and bounds of the claims, or equivalents of 
such metes and bounds, are therefore intended to be 
embraced by the claims. 

[01 08] A control apparatus (1) and a VTR (2) are con- 
nected via an IEEE1394 interface bus (8). The control 
apparatus (1) transmits a command to the VTR (2) via 
the bus (8) to designate a recording mode and a record- 
ing region of input information recorded on a magnetic 
tape loaded in the VTR (2). In response to this com- 
mand, the VTR (2) interprets the content of the received 
command and performs a recording operation in 
accordance with the interpreted content Furthermore, 
the control apparatus (1) transmits a recording time sta- 
tus command to an information transport apparatus (3) 
to inquire a recording time of a specific information 
recorded on the magnetic tape. The information trans- 
port apparatus (3) notifies the control apparatus (1) of 
the recording time. The control apparatus (1) calculates 
an expected information transport end time based on 
the information transport start time and the recording 
time of the specific information notified from the infor- 
mation transport apparatus (3). Then, the control appa- 
ratus (1) starts transmitting a transport state command 
from a time earlier a predetermined time than the 
expected information transport end time 
[0109] This transport state command inquires the 
operating condition of the information transport appara- 
tus (3). 
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Claims 



An information recording system comprising an 
information recording apparatus (2) for recording 
input information on a recording media (Figs. 5A, 
5B) and at least one external electronic apparatus 
(1) connected to said information recording appara- 
tus via a bus (8) for transmitting digital signals, 
wherein 

said external electronic apparatus (1) com- 
prises a command transmitting means (11,13) 
for sending a command (Figs. 8A, 10A, 12, 
14A, 17) to said information recording appara- 
tus via said bus. said command designating at 
least one of a recording mode according to 
which said input information is recorded on 
said recording media and a recording region of 
said recording media on which said input infor- 
mation is recorded; and 
said information recording apparatus (2) com- 
prises a command receiving means (21 , 23) for 
receiving said command sent from said exter- 
nal electronic apparatus and interpreting the 
content of the received command, and a con- 
trol means (21) for performing a control accord- 
ing to the interpreted command. 

The information recording system in accordance 
with claim 1, wherein said information recording 
apparatus (2) is capable of recording both digital 
signals and analog signals on said recording 
media, and said command designating the record- 
ing mode of said input information designates dig- 
ital signal or analog signal as signal form to be 
recorded on said recording media. 

The information recording system in accordance 
with claim 1 or 2, wherein said command designat- 
ing the recording mode of said input information 
includes at least one selected from the group con- 
sisting of type information of the recording media, 
error-correcting code information, structure infor- 
mation of input digital data, recording time informa- 
tion, data rate information of the input digital data, 
and time-axis compression rate information of the 
input digital data (Fig. 13). 

The information recording system in accordance 
with any one of claims 1 to 3. wherein said record- 
ing region of said recording media includes an input 
information recording region for recording said 
input information and a control information region 
for recording control information required for 
recording and reproducing said recording media. 

An information recording system comprising an 
information recording apparatus (2) for recording 
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input information on a recording media (Figs. 5A, 
5B) and at least one external electronic apparatus 
(1) connected to said information recording appara- 
tus via a bus (8) for transmitting digital signals, 
wherein 

said external electronic apparatus (1) com- 
prises a command transmitting means (11, 13) 
for sending an inquiry command to said infor- 
mation recording apparatus via said bus, said 
inquiry command (Figs. 6A, 8B, 10B, 14B) 
inquiring at least one of a type information of 
said recording media loaded in said information 
recording apparatus and a recording prohibit 
information of an entire or a partial region of 
said loaded recording media, and 
said information recording apparatus (2) com- 
prises a command receiving means (21 , 23) for 
receiving said inquiry command sent from said 
external electronic apparatus and interpreting 
the content of the received command, and a 
response transmitting means (21, 23) for send- 
ing a response replying to the interpreted com- 
mand content to said external electronic 
apparatus via said bus. 

An external electronic apparatus (1) connected via 
a bus (8) for transmitting digital signals to an infor- 
mation recording apparatus (2) that records input 
information on a recording media (Figs. 5A, 5B) t 
said external electronic apparatus comprising: 

a command transmitting means (11, 13) for 
sending a command (Figs. 8A, 10A. 12, 14A, 
17) to said information recording apparatus via 
said bus, said command designating at least 
one of a recording mode according to which 
said input information is recorded on said 
recording media and a recording region of said 
recording media on which said input informa- 
tion is recorded. 

An information recording apparatus (2) for record- 
ing input information on a recording media (Figs. 5A 
, 5B), connectable to an external electronic appara- 
tus (1) via a bus (8) for transmitting digital signals, 
said information recording apparatus comprising: 

a command receiving means (21, 23) for 
receiving a command (Figs. 8A, 10A t 12, 14A, 
17) sent from said external electronic appara- 
tus and interpreting the content of the received 
command, said command designating at least 
one of a recording mode according to which 
said input information is recorded on said 
recording media and a recording region of said 
recording media on which said input informa- 
tion is recorded; and 
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a control means (21) for performing a control 
according to the interpreted command. 

8. An information recording apparatus (2) for record- 
ing input information on a recording media (Figs, s 
5A, 5B), connectable to an external electronic 
apparatus (1) via a bus (8) for transmitting digital 
signals, said information recording apparatus com- 
prising: 

10 

a command receiving means (21, 23) for 
receiving an inquiry command (Figs. 6A, 8B, 
10B, 14B) sent from said external electronic 
apparatus and interpreting the content of the 
received command, said inquiry command is 
inquiring at least one of a type information of 
said recording media loaded in said information 
recording apparatus and a recording prohibit 
information of an entire or a partial region of 
said loaded recording media; and 20 
a response transmitting means (21, 23) for 
sending a response replying to the interpreted 
command content to said external electronic 
apparatus via said bus. 

25 

9- A control method for an information recording sys- 
tem comprising an information recording apparatus 
(2) for recording input information on a recording 
media (Figs. 5A, 5B) and at least one external elec- 
tronic apparatus (1) connected to said information 30 
recording apparatus via a bus (8) for transmitting 
digital signals, said control method comprising: 

a command transmitting step (S2, S3, S5, S6, 
S7) of causing said external electronic appara- 35 
tus to send a command (Figs. 8A, 10A, 12, 
1 4A, 1 7) via said bus, said command designat- 
ing at least one of a recording mode according 
to which said input information is recorded on 
said recording media and a recording region of 40 
said recording media on which said input infor- 
mation is recorded; 

a command receiving step (S12 S13, S15, 
S16, S17) of causing said information record- 
ing apparatus to receive said command sent 45 
from said external electronic apparatus and 
interpret the content of the received command; 
and 

a control step (S12, S13, SI 5, S16, S17) of 
causing said information recording apparatus so 
to perform a control according to the inter- 
preted command. 

10. A control method for an information recording sys- 
tem comprising an information recording apparatus ss 
(2) for recording input information on a recording 
media (Figs. 5A, 5B) and at least one external elec- 
tronic apparatus (1) connected to said information 



recording apparatus via a bus (8) for transmitting 
digital signals, said control method comprising: 

a command transmitting step (S1 , S2, S3, S6) 
of causing said external electronic apparatus to 
send an inquiry command (Figs. 6A, 8B, 10B, 
14B) to said information recording apparatus 
via said bus, said inquiry command inquiring at 
least one of a type information of said recording 
media loaded in said information recording 
apparatus and a recording prohibit information 
of an entire or a partial region of said loaded 
recording media; 

a command receiving step (S11, S12, S13, 
S16) of causing said information recording 
apparatus to receive said inquiry command 
sent from said external electronic apparatus 
and interpret the content of the received com- 
mand; and 

a response returning step (S11, S12, S13, 
S16) of causing said information recording 
apparatus to return a response replying to the 
interpreted command content to said external 
electronic apparatus via said bus. 

11. An electronic data transmission system comprising 
at least one electronic apparatus (1) and an infor- 
mation transport apparatus (3) connected to said 
electronic apparatus via a bus (8) transmitting dig- 
ital signals for reading information recorded on a 
recording media (Figs. 5A and 5B) and transmitting 
the readout information, wherein 

said electronic apparatus (1) comprises a com- 
mand transmitting means (11 , 13) for transmit- 
ting commands to said information transport 
apparatus via said bus, said commands includ- 
ing a transport time inquiring command (Fig. 
23 A) for inquiring a time required for transmit- 
ting a specific information and an operating 
condition inquiring command (Fig. 24A) for 
inquiring an operating condition of said infor- 
mation transport apparatus; 
said information transport apparatus (2) com- 
prises a command receiving means (21 , 23) for 
receiving a command sent from said electronic 
apparatus and interpreting the content of the 
received command, and a response transmit- 
ting means (21, 23) for transmitting a response 
replying to the interpreted command via said 
bus to said electronic apparatus; and 
said command transmitting means is for calcu- 
lating an expected information transport end 
time (tEND) based on information relating to a 
time required for transmitting said specific infor- 
mation involved in said response returned from 
said information transport apparatus and for 
starting transmitting said operating condition 
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inquiring command at a just before end time 
(tEND1) a predetermined time (AT) earlier than 
the obtained expected information transport 
end time (tEND). 

12. The electronic data transmission system in accord- 
ance with claim 1 1 , wherein said command trans- 
mitting means is for continuously transmitting said 
operating condition inquiring command until the 
transmission of said specific information is actually 
completed. 

1 3. An electronic data transmission system comprising 
at least one electronic apparatus (1) and an infor- 
mation transport apparatus (3) connected to said 
electronic apparatus via a bus (8) transmitting dig- 
ital signals for reading information recorded on a 
recording media (Frgs. 5A and 5B) and transmitting 
the readout information, wherein 

said electronic apparatus (1) comprises a com- 
mand transmitting means (11, 13) for transmit- 
ting commands to said information transport 
apparatus via said bus, said commands includ- 
ing a transport time inquiring command (23A) 
for inquiring a time required for transmitting a 
specific information and an operating condition 
inquiring command (24A) for inquiring an oper- 
ating condition of said information transport 
apparatus; 

said information transport apparatus (3) com- 
prises a command receiving means for receiv- 
ing a command sent from said electronic 
apparatus and interpreting the content of the 
received command, and a response transmit- 
ting means for transmitting a response replying 
to the interpreted command via said bus to said 
electronic apparatus; and 
said command transmitting means is for calcu- 
lating an expected information transport end 
time (tEND) based on information relating to a 
time required for transmitting said specific infor- 
mation involved in said response returned from 
said information transport apparatus and for 
changing transmitting intervals of said operat- 
ing condition inquiring command after a just 
before end time (tEND1) a predetermined time 
(AT) earlier than the expected information 
transport end time (tEND). said changed trans- 
mitting intervals are shorter than transmitting 
intervals being set before said just before end 
time. 

14. A control method for an electronic data transmis- 
sion system comprising at least one electronic 
apparatus (1) and an information transport appara- 
tus (3) connected to said electronic apparatus via a 
bus (8) transmitting digital signals for reading infor- 



mation recorded on a recording media and trans- 
mitting the readout information, said control method 
comprising: 

5 a transport time inquiring step (S24) of causing 

said electronic apparatus to transmit a trans- 
port time inquiring command (Fig. 23 A) to said 
information transport apparatus via said bus for 
inquiring a time required for transmitting a spe- 

io cific information; 

an operating condition inquiring step (S28) of 
causing said electronic apparatus to transmit 
an operating condition inquiring command (Fig. 
24A) to said information transport apparatus 

is via said bus for inquiring an operating condition 

of said information transport apparatus; 
a command receiving step (S47) of causing 
said information transport apparatus to receive 
a command sent from said electronic appara- 

20 tus and interpret the content of the received 

command; 

a response returning step (S47) of causing 
said information transport apparatus to trans- 
mit a response replying to the interpreted com- 

25 mand to said electronic apparatus via said bus; 

a calculating step (S32) of causing said elec- 
tronic apparatus to calculate an expected infor- 
mation transport end time (tEND) based on 
information relating to a time required for trans- 

30 mitting said specific information involved in said 

response returned from said information trans- 
port apparatus; and 

said operating condition inquiring step causing 
said electronic apparatus to start transmitting 
35 said operating condition inquiring command 

(S35) at a just before end time (tEND1) a pre- 
determined time (AT) earlier than the obtained 
expected information transport end time 
(tEND). 

40 

1 5. A control method for an electronic data transmis- 
sion system comprising at least one electronic 
apparatus (1) and an information transport appara- 
tus (3) connected to said electronic apparatus via a 
45 bus (8) transmitting digital signals for reading infor- 
mation recorded on a recording media and trans- 
mitting the readout information, said control method 
comprising: 

so a transport time inquiring step (S24) of causing 

said electronic apparatus to transmit a trans- 
port time inquiring command (Fig. 23A) to said 
information transport apparatus via said bus for 
inquiring a time required for transmitting a spe- 

55 cific information; 

an operating condition inquiring step (S28) 
causing said electronic apparatus to transmit 
an operating condition inquiring command (Fig. 
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24A) to said information transport apparatus 
via said bus for inquiring an operating condition 
of said information transport apparatus; 
a command receiving step (S47) of causing 
said information transport apparatus to receive s 
a command sent from said electronic appara- 
tus and interpret the content of the received 
command; 

a response returning step (S47) of causing 
said information transport apparatus to trans- to 
mit a response replying to the interpreted com- 
mand to said electronic apparatus via said bus; 
a calculating step (S32) of causing said elec- 
tronic apparatus to calculate an expected infor- 
mation transport end time (tEND) based on is 
information relating to a time required for trans- 
mitting said specific information involved in said 
response returned from said information trans- 
port apparatus; and 

said operating condition inquiring step causing 20 
said electronic apparatus to change transmit- 
ting intervals of said operating condition inquir- 
ing command (S35) after a just before end time 
(eEND1) a predetermined time (AT) earlier 
than the obtained expected information trans- 25 
port end time (tEND), and said changed trans- 
mitting intervals being shorter than transmitting 
intervals being set before said just before end 
time. 
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